Electronic structure evaluation through quantum chemical descriptors of 17β-aminoestrogens with an anticoagulant effect.
17β-aminoestrogens have been experimentally studied due to their anticoagulant effect, shown both in in vitro and in vivo assays; this is a non-typical behavior for steroids. The anticoagulant effect of these aminoestrogens has been related to the aromaticity of the A-ring of the steroid molecule; as well as to the length of the amino-alcohol side-chain at C17, which might have an influence on the biological activity of these compounds. The study of the electronic structure of 17β-aminoestrogens using quantum chemical descriptors could provide significant information and may contribute to a better understanding of structure-activity relationships in these molecules. In this work, we present a density functional theory (DFT) study at the B3LYP level of theory for selected 17β-aminoestrogens compounds, with the main purpose of characterizing their electronic and physicochemical properties and relating them to their anticoagulant effect, using quantum chemical descriptors such as: atomic charges, bond order, electrostatic potential isosurface analysis, hardness, electrophilicity and aromaticity indexes. The results obtained from these quantum chemical descriptors, led us to characterize the physicochemical properties, reactive sites and substituent influence on electronic structure, as well as to identify additional quantum chemical descriptors that could be associated with the anticoagulant effect of 17β-aminoestrogens.